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Simultaneous EPR and electrochem. measurements have been carried out on 
polyaniline (PAn) prepared by monomer oxidation in an acidic aqueous solution and 
investigated in an ambient temperature ionic liquid, which consist^ of a mixture of 
aluminum chloride and l-methyl-3-ethylimidazolium chloride. The maximum EPR 
response was found at the point where half the total observed charge had been 
passed in both cyclic voltammetry and potential step expts. A one-to-one 
relationship between the number of spins observed and the number of electrons 
removed was found to .apprx.25% of full oxidation Expts. are explained in 
terms of two unresolved one -electron steps, with a thermodn. 
comproportionation equilibrium among the neutral, polaron, and bipolaron 
states. The equilibrium constant Kcom of the reduced form, a, and of the 
oxidized form, p, changes with the conductivity and ionic environment of the 
film. The bipolaron is favored in the initial doping process, and the 
polaron is dominant in the final doping stage. The EPR response of the 
polaron decays with a half -life between 8 and 17 s. 
72-2 (Electrochemistry) 
Section cross-reference (s) : 36, 77 

reaction electrochem polyaniline ESR chloroaluminate melt; oxidn 

electrochem polyaniline ESR chloroaluminate melt; redn 

electrochem polyaniline ESR chloroaluminate melt; bipolaron 

formation polyaniline electrode chloroaluminate melt; 

cond polyaniline electrode melt equal const; aluminum 

methylethylimidazolium chloride melt polyaniline 

electrode 

Spin, electronic 

(in polyaniline electrode) 
Electron spin resonance 

(of polyaniline electrode in aluminum 

chloride -methylethylimidazolium chloride melt, electrochem. reactions 
in relation to) 
Electric conductivity and conduction 

(of polyaniline electrode in aluminum 

chloride -methylethylimidazolium chloride melt, equilibrium constant in 
relation to) 
Polaron 

(di-, formation of, in polyaniline electrode in 

aluminum chloride -methylethylimidazolium chloride melt) 
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ABSTRACT: 

PURPOSE: To increase the battery capacity by using a conducting polymer for 
at least one electrode of a positive electrode and a negative electrode, and 
using a compound containing nitrogen atoms for a solvent constituting an 
electrolyte. 

CONSTITUTION: Aniline is dissolved in a borohydrofluoric acid aqueous 
solution, and cupric borofluoride and acetonitrile solution is dripped at the 
room temperature while the aqueous solution is stirred in the nitrogen 
atmosphere. The reaction liquid is immediately changed into black by the 
dripping, and the reaction liquid is made slurry. It is left through the night 
at the room temperature after the completion of the reaction, then it is 
filtered and dried to obtain conducting pol ymer polyaniline po wder. 
Polyaniline is vacuum-dried at 80°C and used as a positive electrode 1. A 
lithium-aluminum alloy is used for a negative electrode 2, and a lithium 
borofluoride/N-methyl-2-pyrrolidone solution is used for an electrolyte to 
manufacture a battery. 
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USE - As secondary battery. 

ADVANTAGE - The electroconductive polymer increases battery capacity, thereby 
improving industrial value of the battery. 
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4 in A h ia T t 5£ ?S r- ^ ^ v> • C it * « fifl 

^ m v^ fzis^i^iz^ y - > V fj* m ^ ^) - »c 
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i ^5 R>l « A 3 fiJ « t . 

( ^ ffil 8 ) 

i» ^ Hi »J - t L T . Hi 2e PI f$ t7) lie T b' 

o - /I. rff »i e a - /t $ ^^ifi L Tffim u 
^mA^xfz^ 
« ^ 1* .1^ 'J - t L r . -^i tt^^mcD -J; mx-i-t 

7 X >- .1f M ^ 7 * > i:i!f^LXmmLfzi;i 

mitnmmi tmHiizLx. ^'^mffimc 
3 ta ^ T , 
( it K ffij 7 ) 
jib W ffi! i: L T , tS W ?8t t U T .t. 7 7 y <k 'J ^ 

A / r D tr u - ;tf - h i*^ )^ *- ffl n n 

ti . fj Se 26 7 t P!) in L X . it « « iik X 3 ^ 

m^^x fz . 

# « It ^ - t L r , Sy se IhH« <!o r h- 
D - i^, ,1? u tr o - ;v ^ tx^m ttzi^xi^ 

C to i -7 Hl^ J» ^ L T . ± Se <7) J: ^ 

i^* ^ -7- © ^ fia ffHfc <^ 1* r * . o y> iff '^e .i: 

'J - U ^ ^ m 4 U T an < 0 PJ^fJ^ (- U . ^ 

^ 14 '-K u - tz K - r u ^ t < 'i* i *^ . # ttt It; 

it ^ • 

( h ) % Bfl Jtfr ^ 

rK <; - <7) ^ a <b A>' oT ftg »: 'i: ») , TS: ^ a fio m 

8t it 4 t ^0 -r * 9 . ^ XMti^ m^ii ^tb X 
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4 . 0 Off fr« lit sji B,i 

1 iT.I^. 2 ft Si* 3 -t/-? 

^. A ElSte, 5 fUSte, 6 • 

«4fe«f*. 7 8 ia»'*y 

'A1, A2.A3,B1.B2.B3,C1. 

c 2 , c 3 • • • • -^^aBfl^aii, 

XI. X2, X3. Yl, Y2: Y3, Zl, 
Z2, Z3 • • • 'itW^ifli. 



itmA # flfi ± ® S= fi^ ( ^1- 2 « ) 



1 5 



12 



5 2 7 
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